Abstract. This study investigated the function and mechanism underlying a previously documented 'mirror-image ambiguity' (i.e. the mirror image of a pattern is treated as similar to the original stimulus) in foraging bumblebees, Bombus impatiens. Artificial flowers were constructed so that the mirror image of a petal configuration was different from the left-right reversal of that configuration. Bees were first trained to discriminate between rewarding and unrewarding artificial flowers that differed only in their configuration of four differently patterned petals. On subsequent choice tests between two empty flowers, the bees chose the rewarding configuration (S + ) over the unrewarding one (S ), over the mirror image and over the left-right reversal. In the critical test conditions, the bees failed to choose the mirror image over a novel petal configuration, but they chose the left-right reversal over the novel configuration (78% of the time). A mirror-image mental transformation was ruled out as a mechanism underlying mirror-image ambiguity. The notion that mirror-image ambiguity has general functional significance (e.g. is a by-product of the symmetry of the nervous system) received no support. The results favour a specific mechanism tied to a specific function: a left-right transposition of a floral pattern, which would enable foraging bees to recognize vertically symmetrical flowers that were partially occluded at the time of learning.
This study addressed the general problem of discrimination by animals between a pattern and its mirror image. Research in this area has focused mostly on the capabilities of vertebrates, and has revealed interesting species differences between pigeons and humans (Delius & Hollard 1995) . Here, the problem of flower recognition by foraging bumblebees affords a new perspective on the topic. An experiment on floral recognition by foraging bumblebees simultaneously answers two questions, one regarding function and the other regarding mechanism.
In flower recognition by honey bees (Gould 1988) and bumblebees (Korneluk & Plowright 1995) , the mirror image of a floral pattern is treated as being similar to the original stimulus ('mirror-image ambiguity'), even though the mirror image is discriminable from the original (so the mirror-image ambiguity is facultative; Gould 1988, page 489). Two questions raised regarding mirror-image ambiguity pertain to function and to mechanism. The first question is whether the functional significance of mirror-image ambiguity is general or specific. A general explanation is that it is simply a by-product of the symmetry of the nervous system (Noble 1966; Corballis & Beale 1970; Hopkins et al. 1993 ) and as such is common to a variety of vertebrates and invertebrates. Indeed, mirror-image ambiguity has been observed in octopuses (Sutherland 1969) Bornstein et al. 1978) . A specific explanation is that mirror-image ambiguity in foraging bees is an adaptation to flowers or inflorescences that are symmetrical about a vertical axis: confusing the mirror image with the original would enable recognition of flowers that had been partially occluded at the time of learning (Gould 1988) .
The second question is whether, for bees, the mechanism underlying the mirror-image ambiguity is one of a mirror-image mental transformation of the entire pattern which itself
